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$i-7mmxi>m^&zttfx'%z>. T>v^*%m<?> 
mt m=?M. n?&, t*^? hit) r/i'S-r* 

«srr* c i: ted; or sis-rs - t^-c# s , 

[00 54] T&BmntoMz Ztitf. f««WRtf) 

[0 0 5 5 3 flOMtWWrW hJtJi. 
5-1601 5^f8^»S<iT^&*aT*«>&C: 

$ <7)Jt ^ r>Xi£thh t ipX'Z- h , 
[0 0 5 6 3 «t#4 L^r/U$^7Wft<50^«±. ¥ 

fWW 1 - 5 0 n m Offlmm * L < . %^Tt±¥ 
i^TX^^ hJt^'3-l 0c0IeHT\ r^m^Ad^i 
— 5 0nm(7)»f^ U\ W7^^ hJt^±fE 

X'% h. WT^^ hJt**±iaffiH<OTRRJ: 0 *>^h$ 
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[0057] miZT>u$i-7i<.mmzm^xttim*tt 
-?&z\ttfx%$>. tfztt®mzm&ttwmzftm~fz> 

z\ki>x%&. 

[00 58] *&w<nmmmfocr>4 y 9 ^mmo b e 
ma . mmmmmxmiz £^x mmz$& &z\t #t 

BETit^®m(i7 0-3 0 0m2 / %<Mm& 

i&& u\ BETjt^maw<±iefi5fflJ: 0 fc/hs^*& 

fcftteM«wlf*ttsfi(PF+^(c'fl:* • bet 
[00 59] ^ftHBfcfcV vt li. OT^tlS 1 RX/m 

[0060] *ftmznv&mi<omfumte. 

y 9 <D¥&}ffifL¥&lZ 2. 0 — 20. Onmti 
J\J&&1&n*HM\t2 . 0—15. 0 nm<7)i><7)X*h 

h . «r n x'^mKtmix&mm 51-38298 ^ 

^¥4 - 2 0 2 0 1 1 -t£^C^£ft& J: 0 IZ. 

fflnmm fcBET jt^mm J: 0 ^ft & h v>x-h h « 

[006 1 ] W4-26 7 180fm N5-1 
6 5 1 7^fgC|»$ixT^^J:a^. J>7*com 

mimm<D^<Dffl&<,zmtiimzwmzti&f)K jiieiE 

fro -f^+^)Sft*WH»«tt- 

ofc*a-£fc:tt4 y^^iR^iSTU-cb-r^ v^a* 
[0 0 6 2] -f y^sm^ffRMUO. 4-0. 

coo6 3] %hkzA y9&®m<omfi'®mzs c m^ 
mtLxmmz-i;$tfmiLm<K<:z>. mmm^mfi 



¥6- 1 1 4 6 7 i#tcgg^$iirt^^^ffl^s<r 

[0064] ^im^^t&ff 20M7LflBiii. une-r 
y?&®®cotmimftiti& 2 r>vi±cvm**ft~o x^& 

6 . flfc*:<30— -?ii»L¥@ 1 0 . 0 n mOTtc$> h Z\ t 
«fc9#*L<lil. 0-6. OnmXh 

WL¥@10. 0-2 0. 0nm««Slfc*4:i:^ 
Ifi^ffli: 9 < 4 *<3«^iR«g • SI 

femtfi&r Lxmrnz-is*. t'-^/y^#«u§^ 
a y?*<nmm&ft<nmm&fe-rLx4 ytemmt 

[ 0 0 6 5 ] a y?&mm<o£imvgmiio . 4-0 . 

6cm3 /gwmttb&ZtifiJ 
[0066] $ hlZA y;M^M^IIi8 c m3 

i,z&&W¥Zft%'ot2%>&( f z4 y?%&mfrt>4 y?tf 
8feh.t®«tc-^S3&«f6^U#< 5 0r-&. *fflfL^l 0. 
OnmUJlTtfOflS^ffflTL^Kit <flfi*2<a£«lt) li. 
jffflTL^m 1 0 . 0 n mOT<Ofii±MS:^ h WL^W 
TW«l?UB«fr««>rs M£WLW^2^c7)^mo. 

-1 OXr*ftifc**>f ^«URtt4:iftWJ63ttt«)W# 

H-cft o > - cowmviM y ^ t mmcommm 

->tz-4 y?%®m*mm-h-ft&i$. m*.im&¥6- 
1 1 4 6 6 9^zm^ztix^^z>xmzm^z>zttfx 

[0067] filT(CSW«tt. «Wfc:*5»«Jii i 

[0068] ^iSMSTO3t*^ti. mmm j mn/^ 
mmi tmtxo izmmwmwM-xmx'&bb zzt trc 
%h.4 y?&mm<omEsm&w&m&i>* h^tz . 
Mt^^i<7)9 o %<mmij*sx'<w&mtmk<?> 

ffiWBEH (AP) 0. 21XrX'*>ZZtirj&*L 
^. mrlfiffl^JEII ( AP) mWcBai n ( J. Am. 
Chem. Soc. , 5 7^, 6 9 9H. 1 935^) 
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[0070] ^^fflv^r^st^KM9M 
ztosLxm^tzbtfTZz. mmtLxi*. 
mmm. 2m&±v>&mcom, ^^y^mmnco 
&mtzm txB &t<zmiK txm^tzt trc* 

ary^-^Afg, ^'jr^y, r/Mr/i'T 
2 onm%\XYX'fohz: bttnt u*. 

[007 1 ] *»WCfflV^&yC>f UTfi. 
»B^4« 1 «S * fc U 2 ilTOJLh * @ &t3Btt L 

S B R7f -y ;x^^^^'xy^l^5 

[0072] 7VU5-*-**nftfc><>f yy-com-Sitli. 
fifijtr-5 : i-2o : i <o«fffl**#i l< . zomm 

>f y ? &®®<7>mmmmiPt& lx , twwi 
^m&i&tmMmtf'bz <tt->x4 yrww&wi&TL 
$lUz< ±$um\±7 : i-i 

5: l<atEHT**£fc#J:9#aU>. 



[0073] «wcut. r^rMcfoft. mm 
•fttfj, wml fEsaK ami #fe&#k & 

£»rf& <! i: t WT*-6. BfcMBWfc UTti^ny 
[0074] *ffcHJ|fc:;fcvvr 4 y?%m®*ffifct&fz 

[0075] *%B^ttK««£f*c^S!Bi*ffi(i. 

[oo76]^i^mii ( o 2 o ) ncomm&& 

0. 617nm^ii0. 6 2 0 n mOT'CJ&ftTrt'S 

^Mim^HSL. frfr&M!m*mt±.i / zmxxiifm 

WbmizfttfcLXfrb. T/US+yffim*) (020)® 

<7)mf§mz$Mt2-£&z\b%<. (020) 

3&«0. 617nm^i0. 6 2 0 n mOTTft S T)V 
[ 0 0 7 7 ] WJ6 Lfc J: 3 ICTVI' 5 ^7|<^o^ H 0 H ^ 

mx\ fiords ^*iofi^^i^fk«a^Tr* 

[0 078] »2<O^TS£Ji. ( 0 2 0 ) »»SPiS# 
0 . 6 1 7 n mOT«0T;U5^*WftV r /UX«*l»5|5S: 1 
SaOLi: . (020) ffiOSISIRg^O . 6 2 0 n m£X 

±.izmx, &tMmmffltomzftmmLXfrt>, (o 

2 0 ) ®<7)Wb1Rb3^0 . 617nm^0. 6 20n 
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[00 79] (020) mcDffifflmrfO . 6 1 7 n m& 
T^T^S ^cfttifcfc . (020) S^DBBISJRitfO . 6 
2 0nmW±cOT;U5^7K»^I^JtU> JfcfEli&tt 

HttMJtTl 0:1 — 1:1 OT'&O. £<OiEfflfc:* 

h t , feien^^^r^s ^tM»<o (020)®^ 
ffiiai«*BiriEaffli*ifc:iwu j ^r< : «r*. J:9#?£l< 

145 : 1 — 1 : 5 ^lEfflT-fc 9 . £tf>ttHfc** T/l' 

[0080] m3tf):fr&l4. (020) ffl^BISIPS** 
0 . 6 2 0 n mm±^r^a ^7k»!Br/;WX«49£fil»* 

an-, ztiteffiffivtmrn^coftm. mk%z<?>-&cDx 

nZmX . (02 0) fficOffiHPg^O . 617nm^i 
0. 620nmmTr*>&T/l/5^*^nBj^tJtt 

[008 1 ] m^LtzX-jlZ^ T/l<$i~7mmcr)ffimm 

«4, ^-h^w-^^ffl^r^rtwa^apg-cffdi 

[00 82] £cr>jm?&. ( 0 2 0 ) ffiajiffigPRtt. 

Lit J: 3 (cJiH^*»Oiffllfc: J: ->T/hS < &->T 
^&<7>T\ (020) ®<OB^Pgjm^®H(*It^^ct 

(4iBJK<0@ : ?0^r3Wia<oa : f-J: 0 tSEWt*5*<. 

%&\Zb\ <02 0)fflOffilBI[Bt4/h§<^&. 
[0083] tftiE»«Ef*e*^r;U5i-**I%lO ( 0 2 

o ) m^sm«jjB«ie(cnM-&^^tt. 

^«iT*ttB«l#tlBgrt-&il:fc:J:^'t. (0 

•So 

[0 0 84 3 ^4^^*4, ( 0 2 0 ) ffitfOM§!Pg# 

o . 6 1 7 n mtxr<oT>v$i-*mw/)\/xim^zu 

(02 0) m<Om&W?0. 617nm5:ix0. 62 

^sr^a^TKft^fflv^Tmi^^^Rti^^r 

ks&i t l < citmexmrcc: n» ur *^ , r iv $ 
(020) m<mrsm^mt^tz\b^< . 

(02 0) »«f^Kij&*0. 6 17nm£j$*.0. 6 2 



0 nmJ^Tr*ftr;U5^*^**OWa«K«c*1# 

[oo85] r;us^^tt**tf4maw^«ra* 

v\ 

[0 086 3 OTt^-r^«4, *»^<?D««a*&t 

[0087] Jni*rOJ6*fcLTI4, 4MK»^5«F*^ 
ft. oTSfc***. 0. 1-100. ON/m 

2 (l-1 000dyne/cm 2 ) <7)&ffl##f & L 

t,z/bz<-r&zbtfX'%&tz#>. tvp *u 

±3EiEfflWTRROT"C«4. #tfc^+#T#^ 
[0088] ±tmmcomz1&£ U tfEBtt .0.1- 

50. ON/m 2 nmmx'fo*). z<?)$mftx-hfn£. 
T>u$i-*mmnMKmit*mt>'tzbtf%^±iz. r 
fu^^mmcommm.^mmtx^cowhn^zv^ 

tX. MftzbZMtrfti^fyvrzmkX'Z&l. 

tc, mmmtb*co±ft?\,zj:&^ xzm&zit&z 

btf?%&. &i>$ft L^KH*4, 0. 1-20. ON 

<nr)v*i-7mmb^4 yy-comsitz-feiz-tz ; 

ix^c K y b ^G9WE^ H >y h S Sr^-^-T S C fc #T 
[0089] 4MBD^tt3MM^«W»«** $ > ^* 

c b m£&m&comt£M±~tz> j&rt>&* t < . $ ^> 

fcl O^OTTftnt^WLISsiSrXiaKH^i^E^S 
C: fc**C* & . ^8«GS4«<4^fifcfR^iaeSr^aJ*^:<4 

*Ui^«ffli4^IMW^ffi. tm. ttStCctoT^ 

^s^io-ioott$)i»o ±ie®fflJ:0<Kv^im 
[0 0 9 0 3 *«flicj3vvtut, >f >?%mm*Mffrf 

h^<OT)V*±jmtyftmmWX3iWLb LTt4. - 
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[oo9i] ^wm^m^mmmm^trnx-o . 5 

[00 9 2] 2t>i,z*%pmz&^xte. r^^mm 
ttm&mmMx*mmmtomzftm-h^mt lx 

mmt&m&ftmnx'mmtt'mMcD i - 2 o%^ieht- 

foti&A y7mA<nmmtf&<%&coX'1ft&L\\ 
[00 93] ^0J^r;l^5 ^^Sr«t^ie#l: 
t"<DT-*yft#%t *)\in±McotpX'MiRZtzimmL 

[0094] ^B^smff^^^tc^ffl^ix^-r 
%tizitmti&7mmkWf)Wt l< . n&nmm 

i&fatcr>m&iZtei£X'%Lm&. 3Sfe14. Scffi 

[00 95] ^JStt^tt. Hftfc*4fctt*fc**tt 
«W»^fe*&JM+fc:»IWLT«ffl-r* tot* 

W^ti** . 2 0-90 ffifl%0£EHl*] fc =Sr & X 

oizwmthmm&L^. 

[0096] ±&*m®imm\b ltu, mttf 

)VT)V^-)Vtt<n&£®tf 1 — 4<?>T)V*)VT)V?i- 
7 7^t^x-f/HI, dfjxfi/y/'jn-;^^ 



<04>Tt. yxf uy^'J 3-;^^ffiT/^- 
;K h 'jxf vy^'J 3-;^y^f /I'X-f M> 

^-/I^iK&T/l^/Px-fvl^W £ ^fiffiT/P 
[ 0 0 9 7 ] >f y^^(i^mOT^Sn^^<r £ fcs 
2-trn'j b'y, 1. 3-^^-2-^ 5^ 

[0098] Hinettifi»«IE«sfc±8H-f V? tft4Ui 

^«rBBB35 4 - 5 9 9 3 6#&f8£H 
fg£ftTV^;*r£T\ ^x^;K-«$:^W^y 

[0099] ifnegiffl L*:jg<-v4 h zm^timm 
commit itwmLt^m. ^wkommimr 

nXolztch. 

[0 10 0] 1. W5-3 24 1 3^WN5 

( 0 1 0 ) Hfcit* 
fS]0^ B e H /¥$^6. 0nmfeUi4^«7. 0 nmJJLhO 

[0101] bukIiOJ: o1iZT)V*+*%m<7) (010) 

mzmwjjfacofe&mz^ (020) ffi^sM^i:^ 

[0102] Mie^lR^fcv^Tti. TfoSi-Y/UfrtyB 
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tmmfa*<nTiv^mm<o ( o 1 o ) mizmw.-xfo 

tf)*SAJ5S«:6. o~io. onmizmm-r&zttex 

[0 10 3] 2. W5-324 I A^&mz&^X 
13. ( 020) mtOWXrfO . 6 l 7 nmUTWr/P 

*vo^. ttz (020) mcr>m$m&'b2<%&t. 
h zmmnmrnxtv^ Ltzm^zw^u<^^m^ 
&<%&tfm^ztix^& 0 

[0 1 04 3 mft Ltz <fc o \,ZT)V^i~V)Vt m?$mfa 

^cot^^/^xu (020) mnm^mm-iziz 

%t>%\,Wl<z, mmUfo^XcDTJl'Si-fcftmco (0 

2 o ) mnmmm^mmm&nmm&mm^ztix 

(020)Mr B »0. 617nm^0. 62 

%Mxh jy? *comm^wwMj$,<omm&* &< 
-f&z\ttfxz&. mzwkmsmz&tsJyrtmTk 
&mm a y ? <o t-h t> v \x ep^*^ o r 

[01053 $ t>i,zmcr>mmmb lx ( o 2 0 ) mco 

mmffitfO . 6 1 7nm^7/^t7|<»t ( 0 2 
0 ) 0 . 6 2 0 n mULb^T/!^ 

[0 1 0 63 3 . ^¥5 - 3 2 4 1 4 ^kfSk:** WC 

a. r;u5^7j<«^ (oio) ffiizmm.Ufo<7)&&m 
(020) ffioM^^^^nr \^fimmcDffl 
mz^ximmxte%:\,\ 
[01073 *&wx&&mm3mfc*<oT>u$i-7i<i 
mmco (020) momffimt (oio) 
^M^^^tcov^r^H^tf^-o^m. muz 

n*t* o £ ( 0 2 0 ) ®<7)®fM#0 . 6 1 7 nmUT 
X&EttJrigS (JlS^Wtt®* RAD 

^-y>y h:CuKa 

: lKft^-**-7- (7yy 
rf-^fl : i 8 5mm 
X U «y h : D S 1 • RSI* SS 
^m»a: 40KV, 

: 2d-em 

2 6 = 0. 0 0 2* 
2<9=10°-30' 1 
[01123 ■ mmh ( d ) \$Zfy (Bragg) 



tii(oio) mzmmjfante&mztmLK** < 
%hz\tz%&Ltz> (020) mcvmimzo. 6 1 

7nm^^i.^>HffltCl)iI^^<ri:^J:-9T (0 10) 
ffi^MlS^^^Bi?$$r6. 0-10. Onm^leH 

izmmxzhzkz^istz. w^mttiti. (020) 

>>'0. 617nm^0. 620nml^T 

(020) s^m^pi*: (oio) mzm 
mKfocotmmznm^zffi&'t&zttfxzz. 

0 (020) m<7>mr3mz± : i?Mmz-f& z t xmm 

mmitth ztiizx-o xmmcoMtiimzfeK -t&zt & 
. mmz (020) fficommmtfiMmmxiz ( 0 

1 0) ffit3M^C0^ H J¥^Sr6. 0-10. Onm 

<owm\,zmw&hz\ttfxi*htzvb. wm^y^^m 
mzn&zttfxz. 7yv7^m-hcom±j)rzimx 

hh. (020) ®<0®f§JPIi: (010) mcO&OkmZ 

££><?rT£>£« (020) ffi^ffifSIPBtfO. 617 
nmiS^cO (010) ffi(CSiS^r^i^ a B Bi¥$tCO^T 

[0 1 083 4. ^<^JT1i»L@^^^^<7)^Cc 

WMJJiWBl? £©3Hb^-& £ t lz£ o . 
[0 1093 

[01103 ^BflTffifflt^^^cO^tiTie^ 
[01113 1. (020) ®t7)®r B M. (010)® 

ti>— h^^^ tmisiznm lx xnmiff zms. t 

Ts (020) ®Ob-^<^)lH]^Jgi:^ili^^ 
-2R) 



0 . 1 5mm 
30mA 
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d = A/2 s i n<9 [sKl ] 

[0 113] ■^(E)(i/x7-(Scher 
r e r ) W&V&lhtz. 
E = 0 . 9A/B c o s 6 C5^2D 

[0 1 1 43 2. B ETJtUffiSL *ffFLg#*K ffl?L£ 

ii^s : fi ? n-*it»L h 1 

[0115] • B ETttmwm<?>iYmZB r u n a u e 
r ^O^&^ffl^fco (J. Am. Chem. So 
c. , 60%. 3 0 9K. 1 938^) 

[0116] • «H?LS. «BfLSE»OtW<iB arret 
t^O^T^^-fflV^c. (J. Am. Chem. So 
c. , 7 3t, 3 7 31. 1 9 5 1^) 

[0117] • ^mrum ( r ) ontmmttTfK 

TS^}?1& Academic Press. 1967 
r=PVX2/SA C^3] 

[0118] ■ wiumfriG&tmm** mnj¥&&to 

[0 1 1 9] «H7L¥ai 0. Onm0Ci^^e 

[0120] • MfiSfi0»lfUft^4>. ^©3§#X 
(AP) fcjRttfc. 

[0121] 3 . zmti~? >&<wm 
sps4ooo) Tm^fe. 

[0122] T;l-5i-7KfP^4 3 ^)~^tf'^>'^iiE 
SCA (Surface Science Instr 
ume n t s#M. Mode 1 2803) £fflWC##f 
Ufc. r^S^TKW^cOOTSrT/^^-f^VTl 0 0 

[ 0 1 2 3 ] 4 . 

^aa«(B±tt», H-5oo)T«urx^ 
hit, s^fs. m^mzxihtz. 

[0124] 5 . (E&jftUK 



po r«gi/c**>fc. 

[0125] 6 . 2EHtt 

'vfXS: J I S K-7 1 0 5^otMX^-^- 
(H*Hlfe*tSL NDH-1 0 0 1DP) TWfcLfc. 
[0126] 7. 

^HJ p E T 7 4 /kk C T tV ^ t^^^I L fetCH^ 
9? v ?<0&Z t@iat«eU. lramjai^^) 
?7«y?<7)3:Mk?)£:0. 5mmU_bcO^^ 

fc. 

[0127] 8 . 

«M**a&*tfc:r;u $ ^Tkftto £ «& LfcSft £ 

fc. 

[0 128] 9. 

Mtm&ftifamzTfr$i-7mm£ftmi,tem%* 2 9 

7x2 10mm^$l:WLT, ¥4>*^±fc:» 
OT£C\ [5j3mmOT5rA. R3mmJ2Lh£x L 

/Co 

[0 129] 10. ?>y? 

i»«H^*oT ft* L* WUf O s tt* 
[0130] 11. Hp Wtt 

1 mmC: 1 6^fJ^<50yX;M^R|-C\ 1 2 8#<oyX 
;^ii^^^^x7K7KS:Y, M„ c. Bk^) 

**>>f J^CJ:9 1 K-y h$)/^30ng^y^ft 

[0131] i ) 4 v?wm. 

Y s M N C. BkeftW^V^fc^fcafcti^feT 

WHwctttrwiTW'^fc. 4H*Ei*rc<o>r 1 

0 0% ( 1 mm'ftfcQ I6XI6H7 M») t L 
tz. fflmz3&<0>( y?X'%tl*'tll 00%tf0ep^S:S 
^fif^ot, ^^13 0 0%t>fy^^(:ftfl 

&v^<3D£A, m 0 0%T'^f y^^t:#fWx 

[0132] 2 ) ®<&*g|j£ 

Y. M, C. BkJ y?X'%.&T\ 0 0%T 
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D-9 18$rfflV^rMt^o ^^rSW±^-f 

w- 5 0 0 ) £fito*t$iJ5£L*:. 
[0 13 3] 3) t'-fV^ '\5** 

Y. M. C. B k f iim^^f fei^t^fet 

ioo%ht7t 0 ^y^a3oo%T-^trv^{-m 

CO 1 343 4) H>/hf5 

y. m, c. Bk-f y^tffet. Mer'J>^-T'i 

4>?WLa. (M, C, Bk) 

yxfi/y/i;3-/i. 1 5gp 

* . 7 0gff 

M : C. I . 7^7 KU-y K3 5 
C : C. I . ^l/?h^-l 9 9 
Bk : C. I . 7-^/7 7^2 
A>?mLb (Y) 

7j< 2 5Sff 

Y : C. I. 2 
[0 1 3 5 3 (Hffiffll 1 &tf 2 ) *[B^f*fM§|$4 2 
4 2 2 7 1 ^ZtZnZtltt&X'T/l-S -»7^ Kf^fy 

HMjftUfc. ^gammMm4 20287 o-^ie 

-*r/US^*»«JlB^3& s 7. 9%tC&£2T'*£flO 

T/l^7-X^U-<0pHii;9. 5"C*ofc. 3. 
9 %^58i&3$£ Jo£T p H £*ffl& US. ^ 1 IZ^jki-M 

7;P$t*ft^3o>f ^VWvOPfcAOPiBJSl 2 0°C 

[0 1 36 3 fcfciK'J t*-;ur^n-^ ( B*^ifcflS* 
■ #»LT 1 0fiS%<9*»aS:*lfc. 



1 : 5t<r*«-t*l«ilt4LT. **Sapif- (ft 
3*ttWfc) •C8 0 0 0EHE/*T. 3 O^tt^ LXM^ 

«*M$^PET7>f;^$- 

^■-7*y izAttx. auKi oo«c*c 

[0 1 3 7 3 (3SJfe0J32tt>*4) WtWlfcRfc*tfe"C 
r/US-*AKT*xK*»ftLfc. WftffllfcRt:* 

X^y-^SSSattJto mVT)V $ ~*7 A Kf^ b* 4 
yrow^y (^^b^a»> £ffiS^it#l 

00 : 5 (KVtiztch XdizXo izM-SLfz. fflffir/^ 

7~X ^ »J - Sr*SAfifc^<0«i: LT s UStffl 1 fc R tjm 
-fcSiiLfco r;U5^7j<^uW^II^7. 9%tc 
T'&ofco 3. 9%^>WBe§?R«rani.TpH*||»L 

fc . ^ i ^r*«^*er /p 5 -)~7mmcD au^yjv 

mmitmtxo^zxr^-m^Lxrfv^ymm^ 
Wz. mmmitntxottzTJV^ymm^--?^ 
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